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High Voltage Ride-through Control Strategy of Doubly Fed Induction Wind Generators Based
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ABSTRACT: Grid voltage swell will cause transient DC flux
component in the doubly fed induction generator (DFIG) stator
windings, causing more serious stator and rotor current and
torque oscillation even than voltage dip. This paper analyzed
the dynamic behavior of DFIG during voltage swell. Based on
the above analysis, the virtual resistance control strategy
manages effective to suppress the rotor current and torque
oscillation, but it can lengthen oscillation transient time of the
rotor current during the voltage swell, and can result in higher
rotor voltage than the conventional control. This paper
proposed a virtual impedance control strategy to enhance its
high voltage ride through(HVRT)capability, which can shorten
the rotor oscillation process and suppress the high frequency
component. Simulation and experimental results verify the

effectiveness of the control strategy.
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With the rapid increase of wind farms, it forced the
grid operators to change the grid code for wind farms,
limiting its impact on grid stability. Doubly fed induction
generator is largely used in wind turbines, but it is very
sensitive to grid disturbances, The voltage swell can be
caused by switching on capacitor banks or switching off
large loads, which may result in the reversal of the power
flow in the grid convertor, the current may flow from the
grid into the DC-link, which may result in the
DC-voltage rising, and may result in large fault rotor
currents and instantaneous power oscillation. The grid
reactive compensation devices can not have the
automatic switching function after the low voltage fault,
which will result in local reactive power surplus, so
some wind power generators will retreat from the grid
under high voltage protection. In Australia, grid code
stipulate wind farms to withstand an overvoltage of 1.3
pu for 60 ms. The high voltage ride through capability of
wind turbines with doubly fed induction generators must
be implemented.

In this analysis, the stator flux is divided into two
components, the natural flux and the forced flux. The
forced flux rotates at synchronous speed , which induces
a voltage in the rotor proportional to the slip, the natural
flux is a transient flux, which appears during the voltage
swell. The most popular and reliable way is to apply a
crowbar during the voltage swell, but it will result in a
high generator torque and uncontrolled active and
reactive power.

The active resistance can not only suppress rotor

current, but also reduce torque oscillation during voltage

S1

swell, but with the active resistance increasing, it results
in lower damping of stator modes, and can result in
oscillatory transient response with longer settling time,
and can result in higher rotor voltage than the
conventional control. so it will influence the dynamic
behavior of doubly-fed induction wind generators during
the voltage swell. So the control strategy of virtual
impedance is proposed for high voltage ride through of
doubly-fed induction wind generators, which can not
only lower the peak rotor fault current and the
instantaneous power oscillation, but also reduce the rotor
voltage during the voltage swell, and shorten the
oscillation transient time, and suppress the high
frequency component. The control strategy can improve
the dynamic behavior of DFIG during the voltage swell.
Fig.1 is the block diagram of the DFIG control system
based on virtual impedance. Simulations and
experimentation results showed that the proposed control
strategy is more efficient than the active resistance,
which can improve the performance of high voltage ride

through for the doubly-fed induction wind generators.
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